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I. OVERVIEW
In an ongoing effort to properly manage the environmental resources at the Northern Colorado
Rod & Gun Club (NCRGC), the Chief Range Safety Officer (CRSO) has developed this
Environmental Stewardship Plan. The goals of the Environmental Stewardship Plan, along with
the actions necessary to meet the goals, are detailed in this document.
“Outdoor shooting ranges provide recreational facilities for millions of shooting sports
enthusiasts in the United States. Recently, there has been a growing public concern about the
potential negative environmental and health effects of range operations. In particular, the
public is concerned about potential risks associated with the historical and continued use of
lead shot and bullets at outdoor ranges.”1
“This concern is not unfounded. An estimated 9,000 non-military outdoor ranges exist in the
United States, collectively shooting millions of pounds of lead annually. Some ranges have
operated for as long as several generations. Historical operations at ranges involved leaving
expended lead bullets and shot uncollected on ranges. Many of these ranges continue to
operate in the same manner as in the past.”2

PURPOSE
The purpose of this document is to:







1
2

Identify issues of potential environmental concern that may exist or develop at the
NCRGC Rifle Range, Pistol Range, Defensive Pistol Range, and Shotgun Fields;
Identify, evaluate and prioritize appropriate actions to manage these issues;
Generate a list of short- and long-term action items and the steps necessary to
implement each item;
Develop a schedule for implementation of these actions;
Identify ways the success of any site modifications or changes in site management
techniques will be measured;
Annually evaluate the progress toward the environmental stewardship goals, and
identify goals, actions and any appropriate revisions to the Environmental Stewardship
Plan for subsequent years.

Reference: BMP for Lead at Outdoor Shooting Ranges
Ibid
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ENVIRONMENTAL STEWARDSHIP GOALS
The overarching goals that we are trying to achieve with this plan are as follows:
1. Become good stewards of the environment, natural resources and wildlife.
2. Prevent migration of lead particles/shot off-site through ground water and surface
water runoff.
3. Periodically recover and recycle lead from impact areas.
4. Discourage ingestion of lead by wildlife.
5. Minimize erosion of backstop berms.
6. Encourage wildlife utilization outside of the impact areas.
7. Maintain soil pH of impact areas in the 6.5 - 8.5 range.
8. Improve community relations and reduce the potential for public scrutiny.
9. Improve aesthetics of the range through regular range cleanups.
10. Adopt good business practices.
“Shooting sports organizations [e.g., National Rifle Association (NRA) and the National Shooting
Sports Foundation (NSSF)] promote lead management throughout the United States. These
organizations have researched different methods to effectively address potential and actual
lead mobility and exposure without detracting from the enjoyment of the sport.”3

II. SITE ASSESSMENT

FACILITY DESCRIPTION
The Northern Colorado Rod & Gun Club (NCRGC) was founded in 1948 through the merger of
four sportsmen groups: Fort Collins, Loveland, Greeley and Estes Park. The club is located on
Owl Canyon Road off US 287 on the Weaver Ranch north of Fort Collins, Colorado. We are a
private gun club, with public events, promoting the shooting sports and safe gun handling for
the entire family. The Club moved to its current location in 1965.
The lower ranges (e.g., Pistol Range, Defensive Pistol Range, Shotgun Fields, and Archery Range)
are between 5,600’ and 5,800’ in altitude and the upper range (e.g., Rifle Range) is between

3

Reference: BMP for Lead at Outdoor Shooting Ranges
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5,800’ and 6,200’ in altitude.4 The closet tributaries are Owl Creek near US 287 and two
unnamed tributaries near Horsethief Pass.5 It is unknown if these tributaries run year round.
For a snapshot of the USGS map, please see Appendix A – USGS Map (Snapshot)
For an aerial view of the facilities, please see Appendix B – Aerial View of Facilities.

RANGE AND SUPPORT FACILITIES DESCRIPTION
Rifle Range
The Rifle Range has 14 firing stations, nine covered and five uncovered, with plywood target
stands at approximately 100 and 200 yards and fixed steel gong targets at approximately 300,
400, and 500 yards. Armor piercing, tracer, explosive, or incendiary ammunition and targets
are prohibited. Rifles, pistols, revolvers, and shotguns are allowed. Clay pigeons are allowed as
stationary targets only.

Initial Assessment: The backstop berm for the 100 and 200 yard targets is a combination of
earthen berms6 and the base of a hillside. The backstop berm for the 300, 400, and 500 yard
steel gong targets is the base of a hillside. The side berms are the base of hillsides. The
topography is relatively flat with most surface water draining away or soaking into the soil.
Approximately 123,077 bullets are shot annually.7

4

Reference: U.S. Department of the Interior, U.S. Geological Survey.
Ibid
6
The CRSO previously identified the earthen berms as insufficient in height.
7
Based on April 2013 survey of members (515 of 744 members responded).
5
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Pistol Range
The Pistol Range has 10 firing stations, all
uncovered, with “flag” target stands that can be
moved from 5, 10, 15, 20, and 25 yards and
fixed steel gong targets at 30 yards. Armor
piercing, tracer, explosive, or incendiary
ammunition and targets are prohibited. Pistols,
revolvers, and air guns are allowed. Rifles are
not allowed.
Initial Assessment: The backstop berm is a
combination of an earthen berm and the base of
a hillside. The side berms are earthen. The topography is relatively flat with most surface water
draining away or soaking into the soil. Approximately 118,648 bullets are shot annually.8
Defensive Pistol Range
The Defensive Pistol Range has six bays that are used for sanctioned events such as IDPA, Steel
Challenge, Defensive Pistol, First Shots, Hunter Education, etc. When the Defensive Pistol
Range is in use, the Shotgun Fields are closed and vice versa.
Initial Assessment: The backstop berms for all six bays are the base of a hillside. The side berms
are a combination of earthen berms and hay bales.9 The topography is relatively flat with most
surface water draining away or soaking into the soil. Approximately 130,500 bullets are shot
annually.10

8

Based on April 2013 survey of members (515 of 744 members responded).
The CRSO previously identified the hay bales as a major safety hazard.
10
There were 29 matches held during 2012 with an average of 30 shooters/match and 150 bullets/shooter.
9
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Shotgun Fields
The Shotgun Fields contain skeet (eight stations) and trap (five stations). When the Shotgun
Fields are in use, the Defensive Pistol Range is closed and vice versa. Participants must use
shotguns with size 6 or smaller shot only. No slugs, rifles, pistols, revolvers, or air guns are
allowed.
Initial Assessment: The skeet/trap fields shoot over an approximate 14 acre strip of closely
mowed, sparse grass. Beyond the mowed grass is unmaintained grass and brush. The
topography is relatively flat with most surface water draining away or soaking into the soil.
Approximately 19,825 clay targets are thrown annually.11

Archery Range12
The Archery Range has five firing stations with stationary targets at 10, 20, 30, 40, and 50 yards
and one unmarked distance target. The Archery Range is closed when the Shotgun Fields are in
use. Firearms and broadhead arrows are not allowed.

EXISTING ENVIRONMENTAL CONDITIONS
This section identifies the most significant potential environmental issues associated with the
range. These issues were identified based on evaluation of the site characteristics and
information from industry best practices13.
11

An estimated 793 rounds (25 shots/round) took place in 2012.
The description is included for reference only as there is no documented environmental stewardship issues
associated with the operation of an Archery Range.
12
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There has been no recovery of lead at NCRGC’s current operating location in the last
48 years.
An Environmental Stewardship Plan has been developed in recent years, if ever.

LEAD CHEMISTRY AND MOBILITY
Lead can be introduced into the environment at shooting ranges in one or more of the
following ways:14




Lead oxidizes when exposed to air and dissolves when exposed to acidic water or soil.
Lead bullets, bullet particles, or dissolved lead can be moved by storm water runoff.
Dissolved lead can migrated through soils to groundwater.

“To date, most litigation concerns have been at shotgun ranges where the shotfall zone impacts
water or wetland areas. The potential environmental and human health risks are greater at
these ranges. However, all ranges, including those not located near water bodies, may be
subject to legal and government action if proper range management programs are not
implemented. Range owners/operators should expect greater scrutiny as ranges become more
visible to regulators, environmental groups and the general public.”15
“When bullets strike an impact berm they behave in a number of ways, including penetrating,
agglomerating, fragmenting, smearing, and ricocheting. Most of the mass of lead in impact
berms exists as intact bullets and relatively large fragments. But it is the very small particles of
lead and the lead compounds resulting from the weathering of metallic lead that result in the
most mobility. Furthermore, the continuous disturbance at some berms creates areas void of
vegetation, resulting in erosion during rainstorms. The associated surface water runoff can then
be transported to adjacent water bodies and under certain conditions can result in considerable
transport of soil containing lead particles. Larger lead shot particles are not typically subjected
to such physical processes, but are exposed to atmospheric conditions that result in
transformation of metallic lead into more soluble forms.”16
“The dissolution and mobility of lead derived from lead bullets and shot are ultimately dictated
by a number of geochemical processes including oxidation/reduction, precipitation/dissolution,
adsorption/desorption, and complexation/chelation. If metallic lead was inert in the
environment, then it would not dissolve and would not be transported by any chemical means.
However, metallic lead is not inert in the environment and is oxidized to more mobile forms. It
13

See Appendix C - References
Reference: BMP for Lead at Outdoor Shooting Ranges
15
Ibid.
16
Reference: NSSF Lead Mobility at Shooting Ranges
14
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is these subsequent oxidation products that determine the mobility of lead at shooting ranges
and not the metallic lead itself. The rate of oxidation and the type of resultant oxidation
products are highly variable and site-specific.”17

III. PLAN OF ACTION
Lead and lead mobility are the primary environmental concerns at outdoor shooting ranges.
Under certain conditions, lead at shotgun and rifle/pistol ranges has the potential to affect:




Surface water, ground water and soil (primarily through dissolving in water that runs off
ranges or soaks into the ground);
Birds and wildlife (primarily through ingestion); and
Range personnel (primarily lead recovery workers)

Many natural processes tend to minimize the potential effects, and under conditions typical of
many ranges, lead may not cause substantial environmental effects. At ranges where conditions
might not lend to prevent effects, natural processes can be enhanced and potential lead
problems minimized through techniques such as:









Lead recovery and recycling
Management of stormwater runoff
Lead-accumulating vegetation
Clay soils
Addition of lime
Addition of phosphate
Range sittings
Combinations of these approaches

“The distribution of lead is different at shotgun and rifle/pistol ranges, and this influences the
potential effects of lead. Shotgun ranges tend to distribute lead over large areas that can serve
as habitat for birds and wildlife, while at rifle/pistol ranges lead is concentrated in the berm and
foreground which often provide little desirable bird or wildlife habitat. Although these
differences influence many issues, such as erosion and potential wildlife exposure, the chemical
factors that determine the fate of lead apply equally at all types of ranges.” 18
If lead mobility needs to be controlled at a particular range, there are several potential options
for effectively doing so. At some ranges, conditions will be such that control efforts will not be
necessary. At other locations where control might be considered, site-specific conditions may
favor some techniques over others. The mobility control techniques include recovery/recycling,
17
18

Reference: NSSF Lead Mobility at Shooting Ranges
Reference: BMP for Lead at Outdoor Shooting Ranges
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control of storm water runoff, vegetative plantings, clay liners, lime addition, phosphate
addition, addition of other natural or synthetic chemical additives, and soil capping.
Recovery and recycling may be the most cost-effective approach, although a combination of
techniques may be required in some situations to effectively control lead mobility.

ALTERNATIVES IDENTIFICATION
At this step, the purpose is to list all alternatives that might be considered, with no attempt to
evaluate them or eliminate any from consideration. The next step addresses selection of the
alternative(s) to be implemented.
All Ranges
Alternative 1

Achieve all of the environmental goals identified simultaneously.

Alternative 2

Work on one goal this year and address all others later.

Alternative 3

Choose a few goals that can be implemented immediately.

Alternative 4

Begin planning to recover and recycle lead from all impact areas.

Alternative 5

Identify plant species best suited for erosion control on earthen berms.

Alternative 6

Continue to schedule monthly range cleanups.

Alternative 7

Evaluate our storm water runoff.

Alternative 8

Establish recurring mowing schedule for all of the ranges.

Rifle Range
Alternative 9

Collect soil samples from all impact areas for testing.

Alternative 10

Determine if lead mobility is a potential problem.

Alternative 11

Establish management objectives, as needed.

Alternative 12

Establish site-specific design parameters, as needed.

Alternative 13

Install earthen backstop berms of sufficient height at 100 and 200 yards.

Alternative 14

Install backstop berms for steel gong targets at 300, 400, and 500 yards

Alternative 15

Vegetate sparse grass areas.
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Alternative 16

Vegetate earthen backstop berms to minimize erosion.

Alternative 17

Recover and recycle lead.

Pistol Range
Alternative 18

Collect soil samples from all impact areas for testing.

Alternative 19

Determine if lead mobility is a potential problem.

Alternative 20

Establish management objectives, as needed.

Alternative 21

Establish site-specific design parameters, as needed.

Alternative 22

Shore up backstop berm.

Alternative 23

Vegetate sparse grass areas.

Alternative 24

Vegetate earthen backstop berms to minimize erosion.

Alternative 25

Recover and recycle lead.

Defensive Pistol
Alternative 26

Collect soil samples from all impact areas for testing.

Alternative 27

Determine if lead mobility is a potential problem.

Alternative 28

Establish management objectives, as needed.

Alternative 29

Establish site-specific design parameters, as needed.

Alternative 30

Install backstop berms for all six bays.

Alternative 31

Replace unsafe hay bales with proper side berms.

Alternative 32

Vegetate sparse grass areas.

Alternative 33

Vegetate earthen backstop berms to minimize erosion.

Alternative 34

Recover and recycle lead.

Shotgun Fields
Alternative 35

Collect soil samples from all impact areas for testing.

Alternative 36

Determine if lead mobility is a potential problem.
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Alternative 37

Establish management objectives, as needed.

Alternative 38

Establish site-specific design parameters, as needed.

Alternative 39

Vegetate sparse grass areas.

Alternative 40

Recover and recycle lead.

ALTERNATIVES SELECTED
Based on the environmental stewardship goals of this Plan, the environmental benefits
provided and the current availability of funds, the following priorities were chosen for the
current calendar year. The choices were made to address: (1) the most pressing environmental
concerns, (2) those most easily resolved, and (3) then initiate management practices that would
create longer-term environmental benefits.
Alternative 3

Choose a few goals that can be implemented immediately.

Alternative 4

Begin planning to recover and recycle lead from all impact areas.

Alternative 5

Identify plant species best suited for erosion control on earthen berms.

Alternative 6

Continue to schedule monthly range cleanups.

Alternative 8

Establish recurring mowing schedule for all of the ranges.

Alternative 18

Collect soil samples from all impact areas for testing.

Alternative 19

Determine if lead mobility is a potential problem.

Alternative 20

Establish management objectives, as needed.

Alternative 21

Establish site-specific design parameters, as needed.

MANAGEMENT ACTIONS
This section identifies the specific operational actions and site modifications that will be taken
to implement the selected alternatives.
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OPERATIONAL ACTIONS
The NCRGC Board of Directors authorizes the Chief Range Safety Officer and Range Master to
begin addressing the alternatives selected.

CONSTRUCTION ACTIONS
Continue to evaluate improvements that need to be made at the Rifle Range.

IV. PLAN IMPLEMENTATION
This section helps to move the management ideas into action and helps plan activities at the
appropriate times. It also documents a commitment to achieve the remaining goals on an
established schedule and provides a basis for budgeting for future work.

SCHEDULE FOR IMPLEMENTATION
Winter
Continue to schedule monthly range cleanups.
Draft Environmental Stewardship Plan for NCRGC Board approval.
Spring
Continue to schedule monthly range cleanups.
Establish recurring mowing schedule for all of the ranges.
Collect soil samples from all impact areas for testing (Pistol Range).
Determine if lead mobility is a potential problem (Pistol Range).
Establish management objectives, as needed (Pistol Range).
Establish site-specific design parameters, as needed (Pistol Range).
Summer
Continue to schedule monthly range cleanups.
Begin planning to recover and recycle lead from all impact areas.
Identify plant species best suited for erosion control on earthen berms.
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Fall
Continue to schedule monthly range cleanups.
Evaluate Environmental Stewardship Plan and make any necessary changes.

RESPONSIBILITIES
The Chief Range Safety Officer and the Range Master are responsible for completing the actions
in this plan. However, the NCRGC Board of Directors bears ultimate responsibility for
completing the actions in this plan via its power to establish broad policies and objectives;
select, support, and review alternatives; ensure the availability of adequate financial resources;
and account to the members for the organization’s performance.

V. MEASURING SUCCESS
TRACKING PROGRESS AND BENEFITS
It is important to document the results of actions taken as part of this plan. This will help
determine which actions to continue in the future and how or if they should be modified. It will
also provide a record of actions the Club has taken to benefit the environment. Such a record
will be very valuable in responding to any regulatory or legal challenges or public relations
opportunities that may arise.
The following parameters will be monitored as described:





Vegetation density — monthly during growing season. Measured as visual estimate of
percentage of ground surface covered by vegetation.
Wildlife usage of shotfall zone — visual observations on a regular basis. Kinds, numbers
and frequency birds and animals commonly seen will be recorded.
Measure pH of the surface runoff, soil pH and available phosphorus levels — twice
annual soil test.
Erosion and soil loss — monthly. Conduct a range inspection: to document existing
conditions and note any significant change in the size and/or depth of ditches, gulleys or
dry stream beds as well as the relative clarity of the runoff.

Photos will be taken and kept for historical purposes so that we can track physical changes in
the environment over time. Analytical test results will be necessary to determine trends in pH
and available phosphorus levels.
13 | P a g e

PERIODIC ASSESSMENTS AND ADJUSTMENTS TO PLANS
This plan will be reviewed by the NCRGC Board of Directors on an annual basis at the January
Board meeting to assess the achievement of the prioritized goals.
Questions to be answered include:




Were the Environmental Stewardship Goals achieved that were identified for this plan?
In what areas (if any) did the plan fall short?
What can be done better with additional time and funds?

Also determine:




Which alternatives of this plan not addressed this year should be considered for
implementation.
If it is it still feasible to attempt to complete them.
Identify additional goals previously put on hold and the estimated time frame the Club
may be ready to attempt these goals.

Next Steps



Continue to monitor the environment and review the plan on an annual basis.
Update plan and set goals for subsequent years.
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APPENDIX A – USGS MAP (SNAPSHOT)
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APPENDIX B – AERIAL VIEW OF FACILITIES
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